TITLE OF THE INVENTION 
IMAGE REPRODUCTION APPARATUS 

BACKGROUND OF THE INVENTION 
^ The present invention relates to an image 
reproduction apparatus including an electronic album 
capable of storing data including image data picked 
up by an electronic camera and character data, such 
as still images, moving images, voice, and text, in 
an album recording medium and then reproducing and 
displaying the data at any time. 

In a prior art electronic album, a display area 
(screen) 100 is split into 9 (3 X 3) parts in which a 
plurality of images 101 of a fixed size are displayed 
as shown in FIG. 6A, or 16 (4 X 4) parts in which a 
plurality of images 102 of a fixed size are displayed 
as shown in FIG. 6B. 

The prior art electronic album has no means for 
displaying panoramic image data easily and accurately. 
The foregoing prior art electronic album is thus 
f no interest to a user because an at-a-glance display 
of plural images\is fixed and lacks in diversity. 
Furthermore, a user cannot manage to display panoramic 
image data, and it\is difficult for him or her to use 
a special panoramic\image effectively. 

BRIEF SUMMARY OF THE INVENTION 
Accordingly, the object of the present invention 
is to provide an image reproduction apparatus including 
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an electronic album having the advantages that 
a plurality of images can be displayed at sight in 
a given layout and a panoramic image can be displayed 
easily and accurately. 

To attain the above object, the image reproduction 
apparatus of the present invention has the following 
feature in constitution. The other features will be 
clarified later in the Description of the Invention. 

An image reproduction apparatus according to the 
present invention, comprises display-image discrimina- 
tion means for discriminating a display mode (normal 
display, at-a-glance display, panoramic display, etc.) 
in which selected image data is to be displayed, 
display-mode setting means for setting the display 
mode, which is discriminated by the display-image 
discrimination means, to the image data, and display 
means for displaying the image data in the display mode 
set by the display-mode setting means. 

Additional objects and advantages of the invention 
will be set forth in the description which follows, and 
in part will be obvious from the description, or may 
be learned by practice of the invention. The objects 
and advantages of the invention may be realized and 
obtained by means of the instrumentalities and combina- 
tions particularly pointed out hereinafter. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 

The accompanying drawings, which are incorporated 



in and constitute a part of the specification, illust- 
rate presently preferred embodiments of the invention, 
and together with the general description given above 
and the detailed description of the preferred embodi- 
ments given below, serve to explain the principles of 
the invention. 

FIG • 1 is a block diagram showing an electronic 
album as an image reproduction apparatus according to 
an embodiment of the present invention; 

FIG. 2A is a block diagram showing means X, Y and 
Z of an image display control section of the electronic 
album according to the embodiment of the present 
invention ; 

FIG. 2B rs a view showing an example of layout of 
a plurality of images displayed at sight by the image 
display control section of the electronic album 
according to the embodiment of the present invention; 

FIG. 2C is a view illustrating a scroll operation 
for displaying a panoramic image by the image display 
control section of the electronic album according to 
the embodiment of the present invention; 

FIG. 3 is a flowchart showing operations of normal 
display and scroll display in the electronic album 
according to the embodiment of the present invention; 

FIGS. 4A to 4C are views of specific examples of 
display modes for displaying a panoramic image in the 
electronic album according to the embodiment of the 
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present invention; 

FIGS. 5A to 5C are views of specific example of 
steps for splitting a panoramic image in the electronic 
album according to the embodiment of the present 
invention ; and 

FIGS. 6A and 6B are views showing a prior art 
electronic album in order to describe problems thereof. 



(Embodiment ) 

FIG. 1 is a block diagram showing an electronic 
album as an image reproduction apparatus according to 
an embodiment of the present invention. The electronic 
album is constituted chiefly of an image input section 
10 , an image data processing section 20, an image data 
recording/display section 30, a control section 40, 
an operation section 50 and a power supply section 60. 

The image input section 10 includes a video 
input terminal 11, a video input circuit 12, an A/D 
conversion circuit 14, a correction circuit 15 and 
a frame memory 16. In the image input section 10, 
image data input to the video input terminal 11 is 
received by the video input circuit 12 and converted to 
a digital signal in the A/D conversion circuit 14. The 
digital signal is brought into white balance and gamma- 
corrected by the correction circuit 15, and then image 
data items are stored in the frame memory 16 one by one. 

The image data processing section 20 is 
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constituted of a CPU 2 including an image 
(irreversible) compressing section 21a f an image 
(reversible) compressing section 21b, an image 
expanding section 22, a frame memory control section 23, 
5 a recording medium access section 24, and an image 

archiving section 25. 

The "archiving" is a function of collecting 
a plurality of image data items, which are stored in 
□ different files, in a single file and thus effectively 

s p 10 using an unused recording area of each of the files 

J3 thereby to compress all the data items again. 

;j5 The image data processing section 2 0 compresses 

the image data items, which are stored in the frame 
memory 16, one by one and stores them in an album 
15 recording medium 33 of the image data recording/display 

section 30. The section 20 also expands the image data 
items stored in the recording medium 33 and sends them 
to an FIFO memory 34 of the section 30. Further, the 
section 20 gains access to the recording medium 33 of 
20 the section 30. 

The image data recording/display section 30 
includes a recording medium I/F 32, an album recording 
medium (e.g., a memory card) 33, a displaying FIFO 
memory 34, an on-screen circuit 35, a TFT liquid 
25 crystal driving circuit 36, a TFT panel 37, a TFT panel 

illuminating backlight unit 37a, a video output circuit 
38, and video output terminal 39. The section 30 



records the image data, which is stored in the frame 
memory 16, in the album recording medium 33, and reads 
out the image data therefrom and transmits it to 
a display system (34, 35, 36, 37, 37a, etc.) for 
displaying an image. 

The image data transmitted to the display system 
is stored temporarily in the FIFO memory 34 and read 
out therefrom. Then, the image data is converted to 
a video signal, and a title and the other characters 
are added thereto in the on-screen circuit 35. This 
video signal is supplied to the TFT panel 37 through 
the TFT liquid crystal driving circuit 36 and the panel 
37 is illuminated by the backlight unit 37a to display 
the video signal as a subject image, while the video 
signal is output from the video output terminal 3 9 via 
the video output circuit 38. 

The control section 40 is constituted chiefly of 
a CPU 1 including a system control section 41 and an 
image display control section 42 to control the overall 
system including the image input section 10, image data 
processing section 20 and image data recording/display 
section 30. 

The control section 4 0 is provided with an EEPROM 
46 for storing information for initializing the 
electronic album, an external data I/F 47 for 
exchanging data with a personal computer and the like, 
and an LCD circuit 48 for operating an LCD panel 49. 




- 7 - 

The operation section 50 is constituted mainly 
of a key matrix 51 and a frame-advance button 52 which 
are connected to the control section 40 and used for 
operating various switches to operate the album. 

The power supply section 60 mainly includes 
a battery 61 (e.g., four batteries of 1.5V) to apply 
a given voltage to the respective sections through 
a power supply circuit 62. 

FIGS. \za to 2C illustrate the image display 
control sectVon 42 of the electronic album of the 
present invention. Referring to FIG. 2A, the section 
42 includes a \display-image discrimination means X for 
discriminating^ a display mode in which selected image 
data is should be displayed, a display-mode setting 
means Y for setting a display mode discriminated by 
the display-image\ discrimination means X in the image 
data, and a display means Z for displaying the image 
data in the display\mode set by the display-mode 
setting means Y. \ 

The display-image discrimination means X 
discriminates whether the selected image data should 
be displayed normally, at a glance, or panoramically . 
This means X includes a means for, when the aspect 
ratio of an image to be displayed differs from that of 
a display area of a display device, discriminating that 
the image is a panoramic image. 

The display-mode setting means Y sets a display 
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mode discriminated by the display-image discrimination 
means X, such as a "normal display" mode, an "at-a- 
glance display" mode and a "panoramic display" mode, 
in the image data. 
5 If the means X discriminates that the .image data 

should be displayed at a glance, all images to be 
displayed are laid out within a display area (display 
screen) 70, as shown in FIG. 2B, and, in this case, 
a location and size are set appropriately for each of 

10 images 71 to 75. 

If the means X discriminates that the image data 
should be displayed panoramically , a panoramic image 
80 is scrolled and displayed in the display area 70 as 
shown in FIG. 2C. 

15 The display-mode setting means Y includes a means 

for allowing the above scroll operation to be performed 
by the frame-advance button 52. 

The display means Z includes a means for 
performing various display operations (described later) 

20 by controlling the on-screen circuit 35 and TFT liquid 

crystal driving circuit 36 in accordance with the 
contents set by the display-mode setting means Y or 
in response to a command from the system control 
section 41. 

2 5 FIG. 3 is a flowchart showing an operation of the 

image display control section 42 or an operation for 
normal display or scroll display performed by the 
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display-mode setting means Y and display means Z 
based on a discrimination result of the display-image 
discrimination means X. 
[STEP Sll] 

5 An image display operation is started. 

[STEP S12] 

A display image is selected. 
[STEP S13] 

It is discriminated whether the aspect ratios of 
10 the display image and display area differ or not. 

If NO (not differ), the flow advances to step S14. 
If YES, it goes to step S16. 
[STEP S14] 

When the aspect ratios are the same, the image is 
15 displayed normally. However, it is enlarged or reduced 

in accordance with the display area. 
[STEP S15] 

It is discriminated whether a frame-advance 
(scroll) operation has been performed or not. If NO, 
2 0 it is discriminated again whether the frame-advance 

operation has been performed. The same operation is 
repeated until the discrimination result is YES. 
When it is YES, the flow moves to step S2 0. 
[STEP S16] 

25 If the aspect ratios differ from each other, the 

image is discriminated as a panoramic image, and the 
scroll display is carried out. However, the image is 
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enlarged or reduced in accordance with the display area 
[STEP S17] 

It is discriminated whether a frame-advance 
operation has been performed or not. If NO, it is 
discriminated again whether the frame-advance operation 
has been performed. The same operation is repeated 
until the discrimination result is YES. When it is YES 
the flow moves to step S18. 
[STEP S18] 

It is discriminated whether the panoramic image is 
displayed to its end portion. If the discrimination 
result is NO, the flow goes to step S19. If YES, it 
advances to step S20. 
[STEP S19] 

The scroll operation is continued, and the flow 
returns to step S17. 
[STEP S20] 

It is discriminated whether a reproduction mode is 
terminated or not. If NO, the flow advances to step 
S21. If YES, it shifts to step S22. 
[STEP S21] 

The image is changed, and the flow returns to 
step S13. 
[STEP S22] 

A series of image display operations is completed. 
FIGS. 4A to 4C illustrate specific examples of 
display operation modes for displaying a panoramic 
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image . 

FIG. 4A shows an entire reduced- image display mode 
in which a panoramic image 80 is reduced as it is and 
the reduced panoramic image 80 is displayed at once 
within the display area 70. According to this display 
mode, the panoramic image is displayed on a single 
screen and thus can be seen in its entirety. 

FIG. 4B illustrates a scroll display mode in which 
a panoramic image 80 is scrolled in a normal size and 
displayed in sequence within the display area 70. 
In this mode, each portion of the panoramic image 80 is 
displayed in a full size within the display area 70 and 
thus can be recognized exactly. 

FIG. 4C fehows a superimpose scroll display mode 
in which when \a panoramic image 80 is scrolled and 
displayed in abnormal size, a superimpose display 90 
is performed in\ the display area 70 to indicate which 
portion of the image 80 is currently displayed therein. 
In this mode, the superimpose display 90 allows a user 
to confirm which portion of the panoramic image is 
currently displayed (e.g., which image is displayed), 
at first sight. Consequently, the user need not 
perform any unnecessary operation and the apparatus is 
improved in operabi^-ity . 

FIGS. 5A to 5C are views showing a divided-image 
stepping display mode. In this mode, when the aspect 
ratio of a panoramic image 80 (length LI in the 
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lengthwise direction to length L2 in the widthwise 
direction) is plural times greater than that of the 
display area 7 0 (e.g., when the former ratio 12:3 is 
three times greater than the latter ratio 4:3), the 
panoramic image 80 is divided into three portions of 
a leading-edge portion, an intermediate portion and 
a trailing-edge portion in its longitudinal direction 
with each of the three portions corresponding to the 
display area 70 and, as shown in FIGS. 5A to 5C, these 
portions are advanced frame by frame and displayed step 
by step. 
(Modifications ) 

The image reproduction apparatus according to the 
above embodiment can be modified as follows: 

1 ) The apparatus may have a means for switching 
between the display modes shown in FIGS. 4A and 4B or 
a means for switching among the three display modes 
shown in FIGS. 4A, 4B and 4C. The apparatus can thus 
be improved in usability. 

2) When the aspect ratio of an image to be 
displayed is greater than that of the display area 70, 
the image can be divided and displayed over plural 
times automatically.. Since, in this mode, one image 
is divided and displayed plural times, it can be 
reproduced quickly without reducing an amount of 
information that the image originally has. 

3 ) The apparatus may have a means for switching 
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between a frame-advance display mode in which an image 
is advanced frame by frame and displayed and a scroll 
display mode in which an image is scrolled and 
displayed, irrespective of whether the image is 
a panoramic one or not. These two display modes can 
be used selectively in accordance with a user's 
preference; thus, the apparatus can be improved further 
in usability. 

4) The apparatus may have a single/overall image 
display mode switching means for switching between 

a single-image display mode and an overall-image 
display mode when a panoramic image is displayed in 
the display area 70. The former display mode includes 
a representative-image display for displaying only the 
central part of the panoramic image as a representative 
and a single-image display, such as an entire reduced- 
image display, for displaying the reduced panoramic 
image in the display area 70. The latter display mode 
includes a divided-image stepping display for advancing 
the panoramic image frame by frame and displaying it 
step by step and an overall-image display, such as a 
scroll display, for scrolling the panoramic image from 
one end to the other end and displaying it continuously. 

5) The foregoing embodiment is directed to 

an electronic album for storing data containing image 
data and character data together in a recording medium. 
However, the electronic album can be incorporated in 
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an electronic camera and, in this case, the recording 
medium can be detached from the camera* 
(Features of the Embodiment and Modifications) 

[ 1 ] An image reproduction apparatus according 
to the above embodiment, comprises display-image 
discrimination means (X) for discriminating a display 
mode (normal display, at-a-glance display, panoramic 
display, etc.) in which selected image data is to be 
displayed, display-mode setting means (Y) for setting 
the display mode, which is discriminated by the 
display-image discrimination means (X), to the image 
data, and display means (Z) for displaying the image 
data in the display mode set by the display-mode 
setting means (Y). 

[2] In the image reproduction apparatus according 
to the above item [1], the display-mode setting means 
(Y) includes means for appropriately setting a location 
and size of each image data to be displayed and 
(as shown in FIG. 2B) laying out all images within 
a designated display area (70) when the display-image 
discrimination means (X) discriminates that the image 
data is to be displayed at a glance. 

The foregoing image reproduction apparatus allows 
a user to consciously designate a visual size and 
location of image data to be displayed, regardless 
of the number of pixels or the capacity of the image 
data, when the image data is displayed at a glance. 
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The apparatus can thus be improved further in usability. 

[3] In the image reproduction apparatus according 
to the above item [1], the display-image discrimination 
means (X) includes means for discriminating that the 
image data is a panoramic image (80) when the aspect 
ratio of the image data differs from that of a display 
area (70) of a display device. 

[4] In the image reproduction apparatus according 
to the above item [1], the display-mode setting means 
(Y) includes means for performing a scroll operation of 
a panoramic image (80) in a display area (70) (as shown 
in FIG. 2C) using a frame-advance button (52) when the 
display-image discrimination means (X) discriminates 
that the image data is to be displayed panoramically ♦ 

[5] In the image reproduction apparatus according 
to the above item [4], the display-mode setting means 
(Y) includes means for, when the frame-advance button 
is operated again after the scroll operation of the 
panoramic image (80) is completed, starting a scroll 
operation of a subsequent panoramic image (80) 
automatically . 

The foregoing apparatus allows a plurality of 
panoramic images to be displayed with efficiency. 

[6] In the image reproduction apparatus according 
to the above item [1], the display means (Z) includes 
means for switching a scroll display mode for scrolling 
a panoramic image and a frame-advance display mode for 
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advancing images frame by frame. 

In the above apparatus, the two display modes 
can be used selectively in accordance with a user's 
preference . 

5 [7] In the image reproduction apparatus according 

to the above item [1], the display means (Z) includes 
means for switching an entire reduced-image display 
mode (FIG. 4A) in which a panoramic image (80) is 
□ reduced as it is and the reduced panoramic image (80) 

i= p 10 is displayed at once within a display area (70) and 

I B ! 

■:™ 

v3 a scroll display mode (FIG. 4B) in which a panoramic 

image (80) of a normal size is scrolled and displayed. 

;! In the foregoing apparatus, if the reduced 

panoramic image (80) is displayed at once in the 

j'Hj 15 display area (70), the entire panoramic image (80) can 

be confirmed at first sight. If the scroll display 
mode is selected, the display area (70) can be utilized 
considerably effectively to display each image in a 
full size and confirm it exactly. 
2 0 [8] In the image reproduction apparatus according 

to the above item [1], the display means (Z) includes 
means for clearly displaying whether an image displayed 
in a display area (70) is part or all of the image data. 
Since, in this apparatus, the location and status 
25 of the image currently displayed in the display area 

(70) can be recognized, a user can prevent from missing 
display data that he or she thinks really necessary. 
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[9] In the image reproduction apparatus according 
to the above item [1], the display means (Z) includes 
means for performing a superimpose display to show 
which portion of a panoramic image (80) is currently 
5 displayed in a display area (70) (e.g., to show which 

image is displayed) when the panoramic image (80) is 
scrolled in a normal size. 

In the above image reproduction apparatus, when 
£3 part of a panoramic image (80) is displayed, a user 

. Fs 

: ,p 10 knows at first sight which part of the original image 

UJ 

*i3 data it is. The user therefore need not perform any 



unnecessary operation and the apparatus is improved in 
operability for image observation. 

[10] In the image reproduction apparatus 

15 according to the above item [1], the display means (Z) 

has a divided-image stepping display mode in which 
a panoramic image (80) is divided into a plurality of 
(three) areas and the areas are advanced frame by frame 
and displayed step by step (e.g., the leading-edge 

20 portion is displayed first as shown in FIG. 5A, an 

intermediate portion is displayed secondly as shown 
in FIG. 5B, and a trailing-edge portion is displayed 
thirdly as shown in FIG. 5C) when an aspect ratio 
(L1:L2 in FIG. 5A) of the panoramic image (80) is 

25 plural times larger than that of a display area (70) 

(e.g., when the aspect ratio 12:3 of the panoramic 
image (80) is three times as large as that 4:3 of the 



display area (70)). 

When the above apparatus is set in the divided- 
image stepping display mode, one image is displayed 
over plural times. Therefore, the whole image can be 
reproduced and displayed very quickly without reducing 
an amount of information that the image originally has. 

[11] The image reproduction apparatus according 
to the above item [1] further comprises a single/ 
overall image display mode switching means for, when 
a panoramic image (80) is displayed in a display area 
(70), switching between a single-image display mode 
including a representative-image display for displaying 
only the central part of the panoramic image as 
a representative and a single-image display, such as 
a reduced-image display, for displaying the reduced 
panoramic image in the display area (70), and an 
overall-image display mode including a divided-image 
stepping display for advancing the panoramic image 
frame by frame and displaying it step by step and 
an overall-image display, such as a scroll display, 
for scrolling the panoramic image from one end to the 
other end and displaying it continuously. 

In the foregoing image reproduction apparatus, the 
single-image display mode has only to be selected for 
the purpose of retrieval since an amount of information 
is small and a frame-by-frame advance is fast, while 
the overall-image display mode has only to be selected 



for the purpose of appreciation since an image should 
be displayed without reducing an amount of information. 

Additional advantages and modifications will 
readily occur to those skilled in the art. Therefore, 
the invention in its broader aspects is not limited to 
the specific details and representative embodiments 
shown and described herein. Accordingly, various 
modifications may be made without departing from the 
spirit or scope of the general inventive concept as 
defined by the appended claims and their equivalents. 



